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(57) Abstract: A compound represented by the following general formula, which has phosphodiesterase IV inhibitory activity; a use 
of the compound: and an intermediate therefor. (1) ( In the formula, Rl and R2 each is hydrogen, halogeno, lower alkyl, lower alkoxy, 
etc.; R3 and R4 each is hydrogen, (substituted) lower alkyl, halogeno, etc.; R5 is hydrogen, lower alkyl, lower alkoxycarbonyl, etc.; 
and n is 0 or 1.) 



BNSDOCID: <WO 02102778A1 J_> 



WO 02/102778 Al IHH II I !T II 1H 1 1 1 ■ 1 1 11 1 1 1 1 1 1 1 1 = U 1 1 1 T 1 1 , i ! 1 H I 



(57) 




(St*, 

Rl, R 2 : zk If , /np^^ % ft*7^ + ^ ( i& 0 T * *y I? % 
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R 5 : 7K IK . ftftTA/*^, te»7^3dfV*/W# = ;Hf, 
n : OXttlffcS. ) 
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w m 
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#3§pmi. eiss» 4 s*^*v^x7f7- if (pde4) m&fflt Lx^m^y 

£#flMK£*lWa(ASTHMA 13-1,69-73 (2000). ft ft 81,485-490(1998)). 

(cAMP) <Dm£MmXhZTT=-^m^y- 7--£&ft&it^s *>5VMicAMP©# 
Hf»*-Cfc5*^*^r5-i? (PDE) 9 SMSrtw cAMP it 

££±#£-fr. ftiS¥»jffiO«Rlt*tt»-rS , b©-e*>S (rtf4 69,207-214 (1992)) „ 
camp Mo±#fi, ^¥m^T'«Mo«i$iJ^ai#®rl-c:<!:^bti-C 
•) (Clin. Exp. Allergy, 22, 337-344 (1992). Drugs of the Future, 17, 799-807 (1992)) . 

(J. Cyclic Nucleotide and Protein Phosphorylation Res., 10, 551-564 (1985). J. 
Pharmacol. Exp. Ther., 257, 741-747 (1991)) . (3 $Hft|BttJlft6ffs&£ K*t< . 
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T V N 5 (Executive summary. Global Initiative for Chronic Obstructive Lung Disease (GOLD), 

(2ooo)) c copd \z#?z>mmmmbLxte. wtmm, emm-^m^vv 

Wi:«ffl$tiTi^o ttc, COPD Ki*5V^-Ct>«LiSK:*5«-5«t^fio#*E* s BB* 

KA^fO'f KtiS«^Wf&JlEttCOPDS#OFEVl (7>fi»H&T£3fe£ 
UftV^ t * t «#**t"C*5 9(N. Engl. J. Med. 340, 1948-53 (1999), Lancet 353, 1819-23 
(1999), BMJ 320, 1297-303 (2000), N. Engl. J. Med. 343, 1902-9 (2000)), COPD Oft® 

PDE fi'>&< t h PDE1~7 ©7 77^ — *ft€*l$WlJ3ttt*MBfc 
w ir J&SJSWStfC^fc (Prog. Nucleic Acid Res. Mol. Biol. 63, 1-38 (1999)) . 
PDE4 ti s %>7 \s1rf- K©ttU77->y VP-** 4 9 'J y * - V 

(cgmp) ^ffl-r5-t*<» camp zft&mz&M-rzhvx'h') * ftitv^e 

fc#U »f£ffl£^L (Eur. J. Pharmacol., 255, 253-256(1994)) , «^«b<DFiW 
ttSe (MBP, ECP) (DmmZMMirZ (Br. J. Pharmacol., 115, 39-47(1995)) Zti* 

m&ztix^&o ^h^mmn (t**s^ ltd 4 ) t«t5^ii¥?t 

ffi<DWzttVmmmZ^i-^k (Br. J. Pharmacol., 113,1423-1431 (1994)) , «gS 
Ci<i^t5tf^tv^ir'f h#>f IL-4 <7>jg££PI§-r3^i: (J. 

Invest. Dermatol., 100,681-684 (1993)) , ^jl^*5t-tSjfet^ii^O/Lji^*j-LTWJ 
ftmZm^LtZ^t (Fundam. Clin. Pharmacol., 6, 247-249 (1992)) , miiil&El-ft L- 
Xm\l / £%**1'^k (Eur. J. Pharmacol., 275, 75-82 (1995)) #«£$;iX-CV*5. «fco 

£<bi- PDE4 Pfi$Mli> COPD ^*3JtS^ia^Jwi8^-L-C^6t$tLS» t T 1 iSC 
StLSS8*|lftlJf^ffl*^r"t"S - «b(Pulm. Pharmacol. Ther. 2001 Mar; 14(2): 157-164)^$B£ 
HWaWRfcfc^Tfc PDE4 RSXtt* COPD A*Wft«t6**#L,5 
ii5S^$n(Clin. Exp. Allergy. 1999 Jun; 29 Suppl 2: 99-109), COPDr"&«£ LT 
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W094/12461 ^$Bt^ ?DE4mm^^i'^it^t LTTIE^fe 



a, YWBIl^l^^ ZfiR 3 -em&£tlT^-C<b.fc^t 0 !J i?>&m&* 
C u 7/^/K C0 2 R\ CONH 2 , CON(CH 3 ) 2 , **y» OH, NH 2 W N(CH 3 ) 2 ^ibiI 
Ltli:, 0, S, NH, NCH 3 , NCOCH 3 X(4NCH 2 Ph *»P>a^$tl5 li©^roI 

try v/^-3-*yusl?*f-5 K©*WE** s *>SU:1"t?3tev\ 
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T^^^) 2 , NHCO«7/l^;K 0-{&$7^* l/y-NH-ll/^^/K O-ffi 

mtfrmmxit o-vkmr** w-^t r 1 ro? r 2 «^^t- 

n>f>, C0 2 R°, CONH 2 , C0N(R°)-(M^$ixTV^X'b«fcV^ig:^7^^^), g& 

R 5 : H, MT/l^/K C0 2 R°, CONH 2 , CON(R () )-(Sl!7/l'= 3 r/K tt^^tbT^r 

T^Tt> iV^TDJl, HT/V^l/y-R 51 , «T/i-^l-^-C0 2 R 0 : CO-MS 
CO-(mm^ti-C^-CbJ:v^7K^^). CO-(E&£ft-C^-Cfc<fc^ 

U ^-(glft £ ftT V^T i <fc t n CO-O-MT^* 1/ £ tlX 
V^"C t> <£ V ^toK^St), CO-O-M T /I- * l" V-(g& £ tlX V <b <fc V d 

CON(R°)(R 56 ). C(R 53 )(R 54 )-R 55 X«{S^T/W^^^-C(R 53 )(R 54 )-R 55 , 
R 51 : CO-m&T**^, CO-(m.^hX^Xh^^it7^mm. CO-(g&£ftT 
^X h <t V^r nil), CCMSi&T/V* uy-d^^tbt^xbA^Mii). 

o-(m.^f^x^xh^mti^mm\ o-m&zhx^xh^^'rvn). 

ZtiX^Xh ii^T0l), S-felT/w^r/K s-(m&£*vc^-tt J:^^b7K 
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tx^mtTkmm). s-&&7^* u^-cemstu-c^-c t> ctv^r est). 

NH(R°), N(R°) 2 . N(R°Hfll«i$iX-C^-C<)«tV^b**at), N(R c )-(«£tlT 

i^-Ctxi: vernal)* N(R 0 )-MT/^=^r^^-(gm$^^Tv^-Ct)ctv^^^7K^ 
H), N(R°)-|g;^T^= 3 rl-^-(«^^H-CV^'C 1 b -t^foi), N(R°)CO-iS»T 
N(R°)GO-(m&£ft-CV^t> £l^b-Ki^t)> N(R 0 )CO-(g&£*l-C^ 
TtiV^fnS), N(R°)CO-{g;^T^^ U^g&SftT^T t> .fcV^Hb*:^ 
g), N(R 0 )CO-'(£^T;^^^^-(Sm$ttTV^-r'bJ;v^^xD|l) N N(R°)CO-0-{& 
ar/u^ N(R°)co-o-{6^r u ^-(ffifc $ tit t> «fc v 

R 5 \ R 54 R 55 : |aj-XI4SVMJ:H*o-C, teftT^/K C0 2 R°. 

. CON(R°)(R 56 ), R 5 \ XttR 56 , 

n : 0 X»* 1 , 

fcfcK H ©it, R 5 tt, *fvK Tir^/V-Xti^^^w^^S^^-fo U*TI^ 

l^o ) 

i^/uT-fc-So mmr^i-yi it. ±ta mtRr^/^i (o&Mo&mm* 1 « 
^ii2^ rftar^i/^j ifl»±o-sfe^sr^-rsss 
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kit. mZ-l*. ifl£U:©/NCiyy-C«ik$*ifc(ftiRT/^A/SrS:9lcL, #£L<f4l 

mu±.<r> f -t-g&£ftfc c,. 6 r^^xh *>. <fc o »* t < t±, 7^*p ^ 5vk ^ 

T/v^RXfXt'umZ-ate. 1t1tWt>tfE.wm&U -f>^ff7tK 
f->^o7^J l±, »*L<»±ft3l«k3~8fl0^nTA'^-C*>9» 4 9*? 

rait|^± x Xi4^i7oT^^^^^^^^^t-*^Hm^7 i P^^^ 
^fCt>tV\ gl^-efcS SX{4N^k^tl^= 3 r->K^^^KW^UTt.fc 

J:9#*U<{4, ^1)^ trjJS^ fc^y^, *vu*y^ ^*7:c>\ 
rfiift£;lx-C^Tt>«fcv\l £f4, r&g&j r^-;m&&£g&S£l 
rg&^ftTV^tivMSI&T/u^Ki {c&ttSg&gfi, #£L<fix £HtaKMf 
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GS¥ : (O-X-ClsT/W^^V-A, (ii) -C,. 6 7fr* U^-A Xl*(m) -B X'Tfi&tl 5 So 
XfiO, S, SO, S0 2 , NH, N(C^T^^r^). S0 2 NH, S0 2 N(C,. 6 7^^^)s 
NHS0 2 , N(C,. 6 7/U3vK)S0 2 , CO, C0 2 , O-CO, CONH, CON(C,^ 7jV*/V)^ 
NHCO, N(C,. 6 TJ^^)CO XI* NHCONH, 
A&-CN, -OH, -C0 2 H, -COrCuTA^/K -N0 2 , -S0 3 H, -NH 2 , -CONH 2 , - 
S0 2 NH 2 , /ND^V-C«^Hfc C,-6 TA»*/K -NH-C,. 6 T/i-^U>-0-C^T 
)V*iV s -N(C|. 6 T/Udf/l^)-C|.6T^^r^^-0-C,. 6 7/^ :3 r^, -N(-Ci. 6 T fr* ^ 

-C«$tlfcC,. 6 T/V^r/K -X-^t^HSit, •X-^rol, -X-C w 7^l/ 
>-CN, -X-CfiT/t^l'^-OH, -X-C^T/V^U-V-COzH, -X-CmTVI"* l^- 
COrC^T/l^/K -X-C,. 6 7^* U^-N0 2 , -X-C^.T/U^r l^-SOaH, -X-C,. 6 
T/U^l^^-NHj, -X-C^T/l-^^^-CONHz, -X-C w 7/W* l^-S0 2 NH 2 , -X- 

c w r v y-^k**aixtt-x-c w 7^* w ^-^x n at 

AD^y, /Noy^fi&£ftfcC w 7/^/K CN, OH, OC M 7/U^, 
NH 2 , NH-CsT/V^/K N(C,<7;K^^ S-C M TA'**'* SO-C,. 6 7^=* /K 
S0 2 -C,. 6 7/U*/K S0 2 NH 2 , S0 2 NH-C,. 6 7/l^/K S0 2 N(C,. 6 7^=W 2 , 
NHS0 2 -C w 7A-3VK C0 2 H, C0 2 -C,^ 7VW=WK CONH 2 , CONH-C,. 6 7^*/K 
CON(C l ^T^^r^) 2 S.O ; NHCO-C 1 ^T^dr/W'^^3l^^^5®^S^ 1 ti^b 5 

R'^O-C^T/^/K «fc9#£L<ttO-C M 7A'*,'K JEfc#* L< tt 0-> fvWT' 
h^it^o R 2 /5^p^>, aC w 7^^Xf±0^7/l'*l':'-£Hfc*3SS5, <fc 

tizo-tJ-frX-hZik&mo R 3 WR 4 #\ H, c^T^^Xfi^-^v, J:«9#£ 
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R 5 #g&£ti/CV^-C h <fc V\R<fc**«Xtt1I!M tlT^T <b it^rnl, «fc D 

l < iig& $ ^x t> <t v ^7 m -/uxttsm $ v i ^ f y v'/u-c § te-s- 

l-[6-(3,4-v^ hdrv-7i-/U)t°y v J >-2-^/l^/K^/l'H-(4-p< h 3- 77 
j;^ l-(4-{4-[6-(3-7? P7"n fcVl^ h=*-7-4-;* H 3-77 ^=->\s)\l° V 
= ^]t°'<7 7V-l-7/W7i~/l')^/ 7, l-(6-yp^-2-t°y vVU)-4-[6-(3,4-v^ h 
^77^-^)1^ 77-2-#/l-tf'-/V]fc v <7 v>7, 4'-{4-[6-(3,4-^ h * 77 
t°y 7>--2-#/v*'~/u]l^7v ; 7-l-7/H7ir h7=y h\ ^ y-4'-{4- 

[6-(3,4- 7 t h 7 7 1 - /U) t° 'J v 5 7-2-# /U3j?=.^] 7 i^-l-W /W 7* n V 7 ~ 
x) 4-(4-{4-[6-(3,4-7p< h*i'7*~*)V9*S*-2r1lfrtf-/l']\f^i? % S-l->(A>) 
71=/^*!) 7 S l-[2-(4-{4-[6-(3,4-7^ h^Wx-;V)tl 7 >-2-*/VjK ^/W] 
tV7i?y-MM7i; dri/)^^]t°-<y v?V-4-^"-/U, 4-{2-[(6-{4-[6-(3,4-v ? ^ 

h^77^~Wy v?7-2-*/W7}f=:yl.]t^y^V-l-r/W}-3-t o y i?*)**!/]*-? 
yU}^/U^y 7, trans-5-(4-{4-[6-(3,4-v ? 7t RV7x^)kl ^^-2-*/l/#^]-2> 
7 > v>7-l-7 /W 7 ^/W)-<>7 7$E&Tjq-[6-(3 J 4-v ? ^ h * -77 1 =-/V)\f 

'J 77-2-^/V*^/U]-4-{4-[(l-^-^rv'K-4-t°y r * 7]7 m -jV) tV<9 77 0 

nh 2 , oh, co 2 Htnc»-c#sxs:*i-sfl:'fr*-e*>So ^ K7ymMt5 

girLTJi. Prog. Med., 5, 2157-2161 (1985)* rg^^igj (ffJH*£. 1990^) 
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hz> 0 frfrh&t LTf4, mm^mmm^M^h<o . jyw^i, mm, ^it* 
mm, 3^1*11, mm. mm. oymm^mmm. *m. mm, -?n\?*vm, -> 
=^<ym. *^?m, y?^m. -*4^ym, %m. vy=^m. m^m. 

>m, twT.ivxs^m. ^-^y^/^ym. r^^y^ym, ^wti 

<r>n®t&&, xw^, ys?>\ t;^fyf 

(P. G. M. Wuts)S\ TProtective Groups in Organic Synthesis (l&'SW.. 1999^) J 
■t-5r.i:t«t Off 9-^*^*5. 
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uAstfismi&ta (n) &<oT$v<kRfc{z£<o*%wik&m a a) 

(n) firft^J (0fl*.«U ^n^^*/u#^5 K(DCC), 
y 7°p t°/Ut>J^'M 5 K(DIPC). l-i5vW3-(3-v^ ^/n tVP)*/W 

K(wsc), ■i,r-*A'#=/V'tr^-iH-<$yy-MCDi)*) , i^ciotii, 

JEKftJDffl (0J;U^ N-t Kd^^->WS K(HONSu), 1-t Kn^f^y^h 

yry-/KHOBt)^) <d&&t. ^y^yit^m (m) tUs^i-sc-t^iim^ 

fc'^r^^l (HI) fcS&£-l/rfc«fcv\, mmtLXi*. Mz.ti. ^y^y, hfr 
^y^ *yyymo%mmmt*mm. v^a^-tvK "rYyt Yuyyy 
(THF), \A-y^-fy, y*/ v^cd^-t/MH, Wumfy, 1,2-v 5 

(DMF), N-y fw-tn y K>(NMP) N tfy5?^W*»f6H5. ^Jx6>©JSSHt4¥ 
#»9Hfc£*0-«a; (i) £fcMt32^ s ±fc«*<Aitft£&#tMt£fcK * 

V Mi R' m t < fi R 2 *$T/u=> * t 
l^j*1-5riis-e#5. ±i2^lKS(c < i;t9t#b^5R 5 ^H<D-f^fei^ 

(1) ^SlfeRJCJCiST^^/Hk 

>bSiii-e#5. ^#8!#Hfc**IS. m-x^, T/^-A* (**/-/k J 

N DMF, NMP, ^^f/W/Wt^-> K(DMSO)^Rj$£^Steft*r#J£l& 

j*, /Rank* y 7^ yf-^A^y^otvwT^ H\ yf-«7A^*^f-A/5?'>7 

v? h\ -7" h y 7-^ h^-> h\ * y 7^ tert-7* h^v- h\ TK^kT" h !) 7^, Tk^Hfcl 
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£ (1992^) (^l#)^fCfe«c(D*-}£^^tf ^^6„ 

(3) 7$ K-ffc, ^v*>7 5 KflsRl£t*?7Wfc 

asftffl-ets. R(St±, «*.tfi3#ffc¥£« r^k^»M(«4JS)j 22# (1992 

(4) fl|3zk#$ 

rprotective Groups in Organic Synthesis (^3}&) J (DflJV^^;^<DW^^^ 

(5) gfcte 

*K-fk-rsri:tcJ:9S!5i-e#S. IMfcJWfc LTtt, SIMfc**, Oxone 

Aidnch) , ®*vmi-hy$^<Dmw.mtM j $>mmm. m-^cnig^Mgu 
m. ^m^itT^mm. x-f^s, dmf, zk^oRj&KTOttfc^&^fc 

< tt, tK^7 h!)!)^ V &g6zk£-*- h y OflMSETfcRJS* 
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Synthesis (f|3j£) j <D OH - £ fC't &o 




sxrmmo ) 

•toiv&vWc&to (U) «^#) (VI) S:Jp*^"t5Ci:KiJ:9»3i-Ct £<> (ft 
9^ P l fiBU^^ rprotective Groups in Organic Synthesis (^3}S) J 0*^*^1© 

jsc**^* (vi) r4trys;vfi#«: (rv) krv-A'&mik&Vi (v) 

T * y ^ y ^ ^ * * 5 ^ ^ ^ ^ iJJS"C f 5 o K£ (4 . Comprehensive Organic 
Synthesis, Volume 3, 481, 1991 S£C«<0#ifc#Sffl-O# 5 C MS L £ Ltli^ny 
> v M)7/^d>^^^^=^^ MMt Ltli, Wttft Ko* f / 

t>frZ>* RfcfcRL-Ctt, flr&fc (IV) £7y-/w&JS<fc£'te (V) Sr^*^L<{i 
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y)t 0 U^v, Tkmiki-hVVJ*. *h*'>1- 



(5fc<K QiiCHXliN^, P 2 iiHXli7$y l©miS?:, z fi G$<fc <9iijR£ 
BMsHfc&ft (ix) tt, 7i)-^» (vii) zvmtstix^xh^t'^yVy 

y^m^w\w,mMt^m (vd ©fijgtfe^e^o^ft^affl-ets. -< 

jjgCD rprotective Groups in Organic Synthesis (^ 3 Kg) J ©7 5 J J£<73&fi3££ jlffl "C # , 

RJES«, IWk^ft (IX) ^WXttfctEilOlllftttKJ&^iO^i'S-i^"^*** 
*H§^ tttti, fcMMfc, Sfc.Su #1^7^77^ 



Q=V 



P 2 -N NH 



P 2 -N N 



(VIII) 




(5£<K 
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NH 2 , NrM£$i7/i^K N«£mTA*A) 2 , NHCO-tt7;u^K 

{au (l)R 2a ^HOt§, R la (4^^/K OMe, NH 2 , NHMe Xtt CI i^<D 

(2)R 2a rtM^K^^ R"ti^^^<Z>SS: J &^H^i"o £TFI^$o ) 

i^#/i^y$Hfc-^ (iia) fiWiam^^frt-ie«^^^^>^^ (") 

Q^ZtiZo it&Vo (Ha) ^*5ltSR la ^t/R 2a ^»*^^£(i. fflfEfc&te (I) I- 

(«ittfft»»A (7 h tfH4****to , COPD, W£M$& llf*W 
ft % (ARDS) flp) «m& • ?6«»Ji: Ut^ffl-CfcS. #tcfs.t£« 

h^7^^ (IL-U IL-4, IL-6 RXI TNF (figfigJEB^) ) «e<&BB4i-5£A « 

^AlttiWM, h^^-> 3 ^«. fff^ 
fttf-M**) » i«fc> 

KSfeGU. PDE4P£$Stt 

1) PDE4fc£*N-*i&i£tt* 6iTroii?)7y h^«5«fc "JflfKUfc. aHilM** 

fco #»Lfc4j££tt$*^ft* s <^»rU r*t£l%Protease Inhibitor Cocktail For 
Mammalian Cell Extracts (SIGMA)££tr8«r«A (20 mM Bis-Tris, 50 mM gt&7 
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h ") r>A, 2 mM EDTA, 5 mM 2-/ frjJ-? h=t$ J — A\ 2 mM benzamidene, 0.05 
mM phenyl-methyl-sulfonyl-fluoride, pH 6.5)fc»»&, * 4| J h o ^ J: 9 
U Mil ^(100,000 G, 60#IW, 4WSr£fc£9^*ttM#&»fc. 

2) a««EAt?spflWk$*bfc2.6X10 cm Qt77 #P>tlfcpT»tt 
HftfcftELfc. ol^*7A4i«A 1200 ml-CJ5ls»L*«-fr«eSrl»*L 

fc 0 i^^7A^^Lfc^e^o.o5~i.oo MB8H- Ky v^(ommim*^-fz> 

&mmA 750 ml£J3^TitaSU 7 ml#IinO#£iaifcLfc„ cGMP&tf^/Uv'?^ 

T $ £ L fc 0 * ©cAMPO^WJgttS:* L^ocGMPXfi* A* "7 A / * 

a. U y<7)#£fc«fc 9cAMPftWi^* J *»*S»t*V^W*PDE4|!a*^*«*i-* 

fc a (d %mmm 1 1 -cteffl l fc e 

3) ?t^{b^^(i^TM^Ii-S^40 mM Tris-HCl(pH 8.0), 5 mM iftT^v/^A, 
4 mM 2-^/u^^h^^/— 1/iM cAMP, 1 /xCi/ml [ 3 H]cAMP£tfPDE4ffr» 
iK«)^UT^5KJCii^'* , t , "X?30 , C-C10^IWRJS§-tirfco Rl£f&K¥ft^l8 mM 
fiE&X& 5 jiM 3-ISOBUTYL-l -METHYLXANTHINE(IBMX) £r"a £f 20 mg/ml Polyly 
sine coated yttrium silicate SPA beads(Amersham)^S^^APX.S^Sr^±$ J fr, Jfc£t 

ic J0 {± PDE4 oftWStt* 50%im-fZ>tmib&MWkl£k LT, S-flr&ttKo^-c 

3tttJL7t. ±IBttMfefc WO97/19078 <£&!2*c<D#?££J&ffl LT, PDE1, PDE2, 
PDE3 PDE5 PI^tt^TO tfCo 

iEif©fil, Hffi#!i2, 10, 15> 3 2, 4 3> 4 5, 7 7, 9 5, 9 9S 
If I 1 2 ©<ffr&4fc«U PDE4fc»L12nM»T©ICso&*Lfc. £fc, 13 
PDE1, PDE2, PDE3St>*PDE5^^tPI.S^^(5i:A,^^^^^^o ^ot, 

1) 8ii^lStt7-< — 7-7 0.5%^f-/Hr;uo-^!flM7K»^L7c^ 

2) 96y\iS«y^- 1 1\htz 9 ©±fi# 200^1 «fc 5 ±^IlMU7 v cjflL 
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2.5%), 10%*teJfc]h»«:£tf RPMI1640^«H, tmt '4 '~? v W 
i;jflL20MlS.^LPS(ft^g3Mg/ml)^^at, C0 2 ^^^^-<-^-5rffi^-C 37 0 C 
-e-|ft^#Lfco mmT&. 7°l/-h^H<1500r.p.m., 10#W)U ±^^0^ 
L, miKW ELISAkit ^fE^Tii^O TNF-a4^» tfCo 

4iIj&<DBrown Norway^itttt? V KB*f+-^y^-> »*J1l)fcflR^fflOA» 
: OA ; 1 mg/ml, Al(OH) 3 ; 20 mg/ml)£r, 3BWjg«SL-C 1 E^fc<9 1 ml 
«rt«^i-SitfcJ:l)fiai«^S:tTofc 0 Jfc*3» £-^*DI3£Day Ofc Lfc 0 Day 2 
lXtt22K 1 %QA/M*«»&a*ft*^9'(' If — (NB-U12, *A o y)XBitL. Jft 

5%mc*S«h:1B»U gtJiSl»A*«W*6©i«FlWWt«Pia:^L^ fc*5»*»* 

^V^^-^-K6 Fr-T h AM^f-f^v T hA)£f?AL2 mltfW* "J V 
(1 unit/ml)-^W^a^M^aA • EHR1-5«kf^S:5ia(IH0 ml)»0 s-r r ^ «t 
9 . ft^g^JSMSifcHNBAL : Bronchoalveolar Lavage) £*Tofi 0 HHK LfcBAU££500xg 

(4°c, io^)t*^'L^, ±j*srifc*u *©aas(»jaH^)*5oo m lew* y >o u 

4. 7-7 hLPSR*ftiil*I» , t , 3*S*H-»^-S^ffl 

Wistar maitt7 y MB*^*-^* *HWM)fc, 
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10 » g/ml (D LPS (Lipopolysaccharide E.coli 0127:B8 Boivin, DIFCO)it« 200 u 1 '/V 

HfjEUflffe^U LPSft3irtt9!^*»wf6*Sr*l»tfc. LPS 24 P# 

t), »*«|[0»»**tiJl^ Life. 

iaxtt2«fiji±«:*»fi£^t L-c^w-rsnwiJttia* 

fcfck *y-fe^J, SIKH* i*#K ^ia5lPS4, fcawi 

^-rnmmxhoxh^\ &zn*.<o*m. mwznfc^x 

®A<D®&\z.fczxm%.&:mt$tiz>i>\ a*, ap8#©»^, iSAieafco 

0d01mg/kg7SMl00mg/kgg£-?*>.!K -ft* 1 feS^fi 2 ~4 BlC^tf-CK 

mmz£<>xtom&zztiz>*&K* ^Ai@ifc!) 0.0001 

mg/kgttSlO mg/kg©ttH"ei 0^lHI»Stt«[IsliS!#$ix5. *fc, KA0»£tiu 
j*A 1 IslSfc 9 0-0001 mg/kg 1 mg/kg <DUMX 1 0 (CI @75M&&lH]fi-5- 
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?mmL -wtim* *s#sl mmmt^^x^xh^\ 

*) :©<t^i»(l *e>ti»!WbJW, l£J&3'K WLfflffl, %KM> % 

6-^Dtl^-2-i^>f/^K 3,4- h^r 

^A^PX lOOtT* 1 P*«R£L-C, 6-(3,4-i^ h*i/7i^)fy^>'-2-*/^^ 
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^wtTto mmifgzLxmbtitcmmz 3,4- hdr^^^-^^^-t^ 1 ? 
3 

sptk^w: im tKK^ h y •7^*8*$*, ioo°c-c2.5 em) l-c, smtsvozn 

tz a 

^£J3V\ ^^<D»0iJ2iP1t<7)^fe{Cj:t9 l-{[6-(3,4-i^ h*v^~/U)t°y v> 
##F'J 5 

1 y Vtvir* y* >vif, ^yw-4-(t-^ h * -/W- t°^7 v> ^-2-* ^ t 

cDtK^#H^T, SffiT? 1.5 BRflfttfLfc. fc&fcfNsl/tfcfcft 

m^s 7o°ct- 2.5 0 rmw ur, s mt&toz'&fro 
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60°CX 30 ^IBBtftLT, ^y^K^n^-^^rc-yU) ^-r^^r 
^)fc*y i?y-2-*A'tfyWt* ^S:#fco #£>ftfcte-£#itfM 9 J — fr'StS* THF © 

*U 50°CX 1 0|HJ*#U 6-(3-^fvU4-fc 

i^^t'y^^-^/^y^^^^^fc # 6 nfc £ t° y ^ ^ hy7 

U 6-(3-^^-4-tf-^7 3 i^V)t"y ^^-2-*/u#^»^f A'Sr^fc. Z.V>\Y&m 

^*y 7^ H^Wf^at iftKfiS 70°c-e 2 n#Ra*#u 6-<3-xf-/M- 
p< h + y7x^)^y-7y-2-*^y^^f/^#, #^x^/"-^.&tf IM 7K 

SMfc-?- h y v&fcmsL*. mmum 6o°cx 1 n#ras# lt, s mt^m^mt^ 

4-3-K7:c/-/V£ DMF ^*y7A(D#^ET, 2-*ft^W^^ 
* ylitaDiaf^^t, [2-(4-3- K7x>> ^^)a:^]v?^^T 5 yfcfcfc. 
ftbtitcikSmZ, n'^-y-yy-l-^/^y^ t-7^vi^*7vK -7" h y 7^ t-7* h=Sr 

> h\ h y(2-^ f/w7x=;i/)*^7^ ys.o 5 ^*© h y ^o^y^ufm h 

2,6- a n t*7 RN-v?^ fvl"f 5 ^7* > V V ^ft&T 
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###J i o 

;-M&&mm*. ^7^!)A^#ftT> 7K§5f#fflmT«LT, 6-(3-t Kn* 
DMF V^D^n V/Vtf-jVfu % Kfttf&R* !J 6-(3- 
fc, THF-^ ^ y — /i-fM-^^^ 1 ! 3 . 1M Tk^-fb^MJ >7A7KM^Px»T^$-& 

#%#J 1 1 

1 2 
1 3 

6-^ o a=.=t=f-/ =. h ]) ;\sRXf(±ytrans-2,5-i/J f-fW^y V><D NMP 
#%0J 1 4 

1 5 

xstfcxm&zttt^yWK WDD^y/fry-^D^ i B#r^^t7t 0 

1 6 

^iTU H(-444<t-7>^v/77 7^-/U)t 0 ^7^^-l-^7U]^VXT/^rfc K£?S 
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1 7 

##0iJ 1 8 
1 9 

#%#J 2 0 
2 1 

#7C, 

##01 2 2 
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3-(-0^y^^^)-2-^n^-6-3-Kt°y ^£#> &^X\ ##0U U 
2 3 

2-^P^-6-{4-[6-(3,4-^^ h x^/l") t° y v^-^/Utf^/U] ^ V-l-f 

/V} t° y ^y-3-t-/V© DMF JgjfclC 60%7kmik-f bV<?J±RXf A-7~v^7? ^Wt=c 

mtc 0 

#%$J 2 4 
###J 2 5 

4-[6-(3,4-i^ h^i/^i^Wtfy i/>--2-^^7K=/l^]-l-(4-t Kn^^7^^^)t'' 
2 6 

2,5-iy-f d ■=£• fc° y v 5 ^^ 2-(v> > fvPT -/KD DMF M(vl7J y £ i» t- 

^h^KSrTjn^ ^m«100°C-C-3B#^WUT, N-{2-[(5-7p* t° y v^-2-f 

#%tf'J 2 7 

2 l#P^ji# tT, @ ittfc^£#7c 0 
###J 2 8 

(±)-trans4<2>^p<^/Wb--<7^^-l--r/^^^T^xt K©7t h- h D 
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WO 02/102778 

2 9 

ntfC-C 3 B#ffl W tT, (±)-trans-2,5-^ 9vlM-(4-= h o 7 *^)tV<5 * 

3 0 

4o°c -c 30 ftrmw u # e> titz.it&fy * \ o%&mzM $ *> (6- * 



II 

2-t#y-3-7i^t^7-y> 740 mgWTHF 20 ml j$Hftl£**ffc P ^V^TfrX 
638 mg fcJjDiL 3 I^WWDjRil«Ebfc. R£««r*ftU fltift^ h y *A 10* 

*«ES:e*L-C#*:«K<Z>2-7*^lf^i?yS:, 6-(3,4-v^ Y**/7 
V^-2-j]>VT?sVWL 500 mgWTHF 20 mli^KdDi, XtWSCttlKtL 556 mg&tf 

S^ B B B (670 mg)£#fc„ Z<Dik&%>)*:** ;-MZ.®MU 192 mg £7Jfl;i 

•y7 s =;W-7x=/l/^7^y-l-*^-/V)^y^^ 0.5 607 mg 



£iJ2 

6-(3,4-^ h^^i-^)^!)^^-*^^ 500mg«>THF20nil*«lw*?&T» 
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i-/W)f^<7 i/y 370mgGOt:°!J 10 ml^fi^&T L7t 0 £ffi*T?#J-i& 

4-(4-y Y^r'yy ^=-^)^°^y'yy 370 mgiS:&feJI£i& £ LT#fc 0 
2U6#J 3 . 

4-[4-(2-^f^7 5 yi h^v')7 3:^^]t:' , ^7 v ? ^-l-77/»'tf>&3 t-^fvl/ 0.62 g 

ftft 0.86gODMF15ml^«Et, WSCttlfttt 0.34 g, HOBt0.24 gXtf h 
if-V7i=/V)^!)v ; >'-2-*^i 0.41g£7JP;t, gi&T65B#PflKJt£*fco 
WSC i&^ik 0.34 g, HOBt 0.24 g RXfi b V *fvW7 5 > 0.50 ml fcflflXL, "M^T 8.5 

n-v h/7 7^-(^W«l, nbtltcit&toZiSx.tm 106 mg 
fc«fc«?ig£U SfeSC^^y-^b-C, l-[6-(3,4-v^ h^i/7x^U)k s y^y-2-75 
,Vtf = /W]-4-[4-(2-v^ $ / 3i h * a ^ 253 

mg t LT#fc. 

6-(3,4-^y hdr^-7i=^)t o y ^y-2-*^*V®? 500 mg. l-(5-^nnf 7/-;U- 
2-4 )V) 9 v> V500 mgCOTHF 20 mtigScKl, WSC&IMft 400 mg, HOBt 320mg&l>* 
hiJiW^ 0.3ml^M7?7JP^7c„ 4»#ffH*J*ft, *£3)P;i, i^g^^T'tt 

^ T y*_,w 2 -^ ^)-4-[(6-3,4-^/- h ^r^7i=/U)bf JJ ^^-2-*^=^] ^ 
560 mg£&S&l&iS t l/Tft 

4-[N-(4-{4-[6-(3,4-v J y h ^'77 x^)f y ■7y-2-*M'=/l']fc' ^7 -7y-l-^ 

5 y \?9 y& x-f-M THF *g$lw, 36%*/U-v V yfrfeW., MfffgtlkTf b 
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mmm 6 

-;V)-faAvm^^ 1.01g<DTHF5ml-^^y-^ 5mlft&**fc, 1M 7k$Hfc 

■7- h y -7i,7KM 5 mi M-e i n#iw*#Lfc. im mmmm 5 

(4_{4-[6-(3,4-vM b^ri/7^^)fc°y k°^7 v^-W 

;U)7°D/Nyi 673 mg ^U^ia t LT#7C 0 

2-^ p P-6-(4-t-7 Y^'sUfrX-frV^yVy'X-J/V)*?? i?y 0.71 g £ 4M 
ft8fcc3vu*»U5 mlf, MT7#IH*#Lfc. U 2-*pp-6- (fc°- 

^->7x^)t t !i^y-2-^;^y®s 0.62 g Sr|gft«4 tPI«o*ifelcJ:9, 2-*n 

P-6-{4-[6-(3,4-v^ h^^x^^y^^/^^l^^^^^t'^^ 
V 594 mg LT#fc. 
«^ 8 

l-[6-(3,4-v^ h*5/7*=^)^y ^^-2-*/UsJ?=^]-4-(f y v^-4-f /l/)tV<7* 
y 353 mgWv 1 ^ pa^y 10 ml SfSlC, m-^ o nii£E#Ift 195 mg ZM*. 

/I/) •C««t, *^T?WBft {**/-»-m*^) l-[6-(3,4-v^ Y**S7 

^ =/u> b° y -7 y-2-# /v# ~/w]-4-(i s/ K f y -7 y-4--r ao t'^ 5 * >- i.5 *?q^ 

294 mg t tt#fc„ 

l-[6-(3,4-^^ h^i/7!^)^!) v?>-2-7J/U#-^]-4-(4— hn7x^)^7 
>- 2.5 g * 7 70 ml Rt/* 25 ml ft£*«C*<fcT y* = ^0.15gtl 
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7cm 3.1 g ZMz.. 2 ttmADft&ffiftLfc, RJESttSr-t^-f F^ffl^tliU it%$r 
f U v/y-2-^/^^=/^]-4-(4-T 5 V 7i=/P)t^7 2.1 g £«£J£b1 t LT# 

mm i o 

4-{4-[6-(3,4-v^ h^->7x-/l')t , !J 'Jy-2-fi/^=./U]f^<yiy ^-1-^^)7^/ 
-A, 1.50 g O DMF 10 ml it^C 4-^ P D ^ fvl/fc" U ^-N-***/ K 1.00 g ATttim 
ty^A 3.00 g S^Px., ^i&T- 30 fttSHStW Lfc c 60°CKl#m 30 ftDQftft Lfc D 

4-^DD^^/Ut°y ^-N-^^KLOOga^lfc-fe^^^ 1.50g SrAPx, 60°C-C1 

-^^bl?S B B B b-C, l-[6-(3,4-^ Y**S7 S^^-2-*^J|?=^]-4-[4-(l-* 
^ -> K-4- 1° y vvM h * */)7 x. -A-] tr^y V 440 mg fc&Hfeigiil £ tx#fc 0 
l 1 

l-[6-(3,4-v^ h^is^y ^y-2-TJ/U*'— ^]tr^7^V — 327 mg 
©x^?y -/W 6 ml h y if^7 S >- 0.28 ml 2,4- v 5 ^ ont^v^y 

148 mg £*Px., jAifil 90°C-? 2 R#|g|fl|#Lfc„ *Ji*:«*fc, TK&flO*.* dp* 

L/c 0 g8t£&f!J *W7A^ p-7 h ^7 7 ^ -(^^E-t y-9fixf ^)-ciS L, 
HtCT-tr h- h y/Wv^ y/n tVU^-r/^bS^Blt-C, 2-^nn-4-{4-[6.(3,4- 
v>> h^V7^-^)t°y > i >-2-7J/U-#'-^]t°^7^^-l--('/Wl: o y — TkfDfe 

70 mg £«S£J£al i tX#7C 0 
«0>J 1 2 

4-{4-[6-(3,4-v^ h^fWi-^t'iJ t?y-2-*^sK=/W]t?^7 v^-W /W^M 
171 mg O THF 5 ml jgjfcjc CDI 63 mg 60 o C"C« Lfc 0 $ CDI 52 mg 

£ 2 IsHC WOJOx., ^H-24a#P^60°CT«t7t o £«£gfi£T'ft*Pt&s T> 
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^Tzk 0.25 m l^i,6«|«t»U jEtT^-Tzk 0.5 mlZMiL^M. 
X*MWLtc 0 WaJLfcfc£££«i&U ^/-/WTHF frbft&gkLX. 4-{4-[6- 
(3,4-^^ h^'>73in^)t: o y •;y.2-*;i'l-yH^r^-l-^H /< l / f^ F68mg 

1 3 

4.(4-{4-[6-(3,4-^ / Y*i/y ^-^^7 */V-\-<< 1^)7 

=.>\,f>)V/^4 tV)\f<<9 v^-l-TJ/V*'^ ^sVfi' 159 mg <7>ni^y-/V 8 ml t 
THF8ml<7^^»T^V#|i^T, 10%^7 "y^^BM 18 mg £*P;tfc 0 

&mnm%T. 2mmm.xmwm, -t^ h*m^xm.®um.mmf±WkMLtc 0 

*)XmmL, rth=by^«Lt, 4 , -{4-[6-(3,4-v ; p< h^>7^^)t°!J 
^y^-^/^-^lt^^^^-l-^Mfc 0 ^^ ^y-0/^>^7=!J K 70 mg %m 

HJfctfiJ 1 4 

5 ml Q°CX h V 7fr*v %m 5 ml £*P;i. U7t^ 1 Ltz D 

1 M Tk&t^ h 'J J*7kmmX<PfaLtz'&. 7 an*^A-Cttffibfc 0 ^l^^fP 

y^ 7 7y.5^;V)tV7^y 910 mg(Z)9^, 500 mg £fflV\ WT»^J5il^1t 
t^LT, l-('<y i /77y-5^/VH-[6-{3,4-^^ F=Srv/7;r~/W)t° U v^-2-TJ/l^^ 
;U] t^7^> 420 mg £«£J£bb t UT#7t 0 
1 5 

1.(4.7 -/U)-4-[6-(3,4- V* h * is? fc° U ^^-2-*^=^] 

i^y 355 mg <D DMF 3 ml D P-2-(2-* P PxFJr^x^y 130 mg, a 

•Wt-7- h y -7 A 77 mg RVSm* V *? * 249 mg £7JP;t, 100 < Ct?-8t«^tfc. £ 
i&*-e&Sl&. £jS89fc&«EET*BSU tK^Px, * n dtJW A Steffi Lfc. 

/U-S^fvU^-^A^&ttftfcl^ 4-(4-{4-[6-(3,4-v^ h x~/U)t e !> 5^-2- 
f ^7 ^y-l"f /I'} 7 1 x/V)^ ;U* D V 210mg SrHfe^aai: LT#fc„ 
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"MmM 1 6 

l-(4-T 5 /7x-;UHW'^ K^ji/Wfy i>>-2-% /U#-/l-}t°^y 
i/y 211 mg <D THF 2.5 ml /• * p!)K 63.5 mg, h U xfvl/ 

76.8 M l Sr^X., *IT-fti#Ut. IC^^M^Hn^ K 79 
mgv hyxf/UTi^ 103 m1 * 2 EHUWdni*., 3 B#WIM"Cflfc#Lfco . 

zbTj-syT-y K 175 mg £«£&H£: LT#fc. 

lif) i 7 

A07 5 J 233 mg KjRJfiBfc 0.8 ml =Sr7JPx.. ^fiT-Bfcff££ L7c 0 R 

fStt*JftET*»ft» 7/0 t°^-x^/5^^B B a{bLT, [(4- 

{4-[6-(3,4-> ; ^ h^-i/7 3i=/u)bry ^y-2-*y^=yH^7 v^-W/w^^yV />) 

X, [(4-{4-[6-(3,4-v?y h^^7^-/W)t c y v?y-2-^/U7K-/Hfc°-<7^^-l-r/W^ 
V^4)V)7 5 / TkM 88 mg Zm^m&fa&k LT#fc 0 

1 8 

2,5- p P 1.51 g <7>NMP 7.5 ml jgftlC Ht-^ h ^5/*^=- /V)fcV<9 

s?y 2.00 gx y !7A 2.oo g &fln*. ioo°ct* i B#raflo*&«#bfc, M^-c-M 

nn*;VA.^ * y ~WMU 2.73 g©Wu P-5-(4-t-7 h * 5/#/V#:=/1/ 
t°^7^y-l-l'/w)t 0 7v ? ^^#7ic ^Srffl^T^THj&Stf'J l 4 fclBfllfcUC, 2- 
? D P-5-{4-[6-(3,4-v^y h^V^x-y^fy v^-2- 77 ;W fc°^7 v^-W 

mmm 1 9 

2-y p p-4-{4-[6-(3,4-> ; y h^v-7oi=/l-)t o y v^^-TJyWtf'-A-] t°^y v^-l-f 
/U}k o y 1 7K?n^ 460 mg (DtPS—fr 20 ml 10%/N7 v^^iH 
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150 mg^jjpx., smmmm^T. m&x* n mmwLtc u mm 

-/KTCMU Hl-r-fe h~ h VZfu K°^~-T/\sfrbW&BBLX, 4-{4- 

[6-(3,4-v^ h^->7zc-^)k o y^y-2-*^^/U]t^7^^-W/Wt ,, y 83 

HfefF'J 2 0 

4-[6-(3,4-^^ h^^^i^kl ^^-2-*/l-^=/H-l-(4-fc KB*i/7*=^)f 
Kr^y 297 mgt, [l,3]^*^^^t> 623 mg, y 7 J* 147 mgfcflD*.. 

i00°CT'iB#r^Wtfc o ifiK«> K(&*fc7K«:&i*.S&fc im 

y/u* 7 MD7K77^(^o 9 J -*)-0*MB U BK*f-^?> 

gglU, 2-(4-{4-[6-(3,4-i^ hdfi/7*=/U)try^-2-*^=^]^9^^- 
2 1 

6 .{4-[6-(3,4-^ h*i/7a5^)t!) ^y-2-*/V#^]tr^9^^-W M^^^ 
y. 3 -^— 7W 213 mg © DMF 5 ml tK&T, (2-* PDif/^^f/V7 5 ^ 

81 mg^0 6O%7K*^ h y 9^ 43 mg £7JQ;t7c 0 tt^&ft 70 C CT* 1 ttlRHt 
TKSrAP^ftK^^^ttWbfc. #M U *&* h 

D a p n * 7 tT#fc4^W 10 mg)£^ / -fr 

£*#U 40 mg fcJqfcS'a'HBftfc i^-^W^Lt, 

l-[6-(3,4-S^ Y**/7~~iV)W i?>-2-*»#^}-HH2-V* 7*7 5 ^ 
v/)-2-fc°y v//Ht°^<7v/y ->3.?&lfc 81mg£*£fe£££: LX#7Co 
2 2 

4-[2-(4-{4-[6-(3,4-v^ h V i?^-2-t frtf-W^? 'J V-W 

31 /df->)3i^yl/]tf^5^^-l-*A'Jj?V|| t-T^A- 270 mg (D^ p p#/UA 3 ml i 

«ic 4M mt^m/m^f-^mm 0.427 mi ^ox, 2 Bfiit*Lfc 0 s&k 

* p D *yl/A 2 ml t 4M »fc**/ft*^^A«tt 1 ml ZMz.. t 
fc. Rfcmzx-9 /-/U£to*.®Bft£*fcU ^^^-^bffSfiUt, l-[6- 
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(3,4- K^v-7^-/V)t°!J v ; y-2-^/W#'-/^]-4-[4-(2-t°-<7-^^-l--('/^ 
Hlfefifd 2 3 

(±)-trans-l-[6-(3,4-v^ h * f7 U ^-2-77 /^-/l^S-"^ 4-(4-~ 

^71^)^7-^ 1.42g<7)3i^y-/W37mlSTJJ7K 13 ml fi^JRtC^kT^ 
^>7A o!l6 g k&7i& l.66grt^i, 0.5 ^mmMlM^tz 0 EfomZ-teyJ h£ 

A-eftj*«, *«IESrS*tfco aS^->^^>*7A^-7^77^(^oa 

bfc. »aE«r*«k3if-/l'-Cft»tr, (±)-trans-4-{4-[6-(3,4- 
v>y h*i/7*~*)K°V ■^y-2-*/^'^]-2,5-^>fyl't''<7^>-l-'f/l'}T=!) 

±iaiiifi«!o*feiiBi«tu-c, mtes 6 - 8 \^-rmmm 2 4 - 1 1 
zzfi^M&tc, mmm 1 - 1 1 5 ofi^fcofcftxiwafl^ttf*-* « 6 - 8 

116-147 

6-(3,4-v^ h^v-7^n/l-)t 0 U J^y-W^yK 13 mg (0.05 mmol) CO DMF 0.7 
ml |»;^l©7 ^ V(0.06 mmol)C0 DMF 0.06 ml J&fflu V 7°d fcT/Hc^vUT 5 

> 25 mg 8rJn;tfc. 2-(lH-^y/ h y T/-/i-W^)-l,l,3,3-r h^f-A^p^ 

A ^f7^to7tX7i-h 23 mg CO DMF 0.3 ml^^^Anx, ^£T24B#P^ 
ff#L7c„ PS--T yi/T^— h(l-55 mmol/g, lOOmg; 7/l^V — htt)£APx.s ^ST 
14 P|f a 1S# Lfc 0 KJ£iSi££tti§ U o p 3 ml 1M tK^7 h 

y -7AtK« 3 ml &flP*.«#Lfc 0 * no^Al^IMt h !/ 
^S^bT, ^IS^ 9 ^-rilJS0iJ l 16-14 7CO#-fb^Sr#7to &fc&to<0 

HI 0-1 3 ti*«M©B'J©<k'&*©fllJ&S:^1'o ^ttbli, ±f£co®at?£ 

^^TC0»&-^£ffi^5„ REx: ##»-5§\ Ex : Hffi0iJ#-§\ No : -ffc-£4&#-£\ 
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Dat : mWC&W?—* (F : FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EI : EI-MS(M + ) S 
MP : Hl& (°C) > NMR1 : CDC1 3 *<D 'H NMR {;ijott5l«*)ft t°-^ <*> 5 (ppm), 
NMR2 : DMSO-d 6 *<7) 'H NMR Klfctt 5 t © 6 (ppm), Sal : 

(Ox : Fum : 7-r;H*£. £M :7!l-ft, ^OlH<0»^t4«*. 

(f 2 HC1 «2lWttft*-*-) , Syn:«56flS (*WR#fc*fcUfc»»«tt: 
#%^J#^5r^-T) . Me : * fvK Et : :tfvK cPr : f/K tBu : K7^ 

;K Ph : 7i^/K Bn : ^Vi^K Ac : 7-fc*7K Pip : f » Hp4 : 

tT^y i^y-4->f;K Mor : ^/V*!)y-4-^f;K Pipr : ^7 v^-lHVK Pyir : 
y^^-W/u. ft&g<Diitf<D$c«g&fta£^U M*-** 2 - cl { * ^ DO 
3,4-diMe ti 3,4- 2,3,4-triMe li 2,3,4- h ]) t ^fr*. 4-Me-Pipr ft 4-> 
^/Utf-i 7 -4 As* , 3 ,4-(OCH 2 0)(i 3,4- 1 f- U y *? * * ^nWSt. 



P 2 -N^f" 



RF.x 


Syn 


P 2 


R 3 


R 4 


R 5 


Dat 


5 




H 


cT^NCO- 


H 


Ph 


F: 276 


13 




H 


Me 


Me 




F: 217 


28 




Boc 


Me 


Me 


4-CHO-Ph 


F:319 
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RExl6 


Boc 


Me 


Me 




EI: 390 


32 


REx21 


Boc 


Me 


Me 




FN: 417 


33 


RExl2 


H 


Me 


Me 




F: 291 


34 


RExl2 


H 


Me 


Me 




F:319 


35 


RExl3 


H 


Me 


Me 


4-CHO-Ph 


F: 219 


36 


RExl3 


H 


Me 


Me 


4-Ac-Ph 


F: 233 



32 



BNSDOCtD: <WO_ 0210277BA1 J_> 



WO 02/102778 



PCT/JP02/05926 



V^OH 



RF,x 


Syn 


R 1 


R 2 


Dat 


1 




MeO 


MeO 


NMR2: 8.18 (1H, d, J=8.0 Hz), 7.09 (1H, 
d, J=8.0 Hz), 3.87 (3H, s) ; F: 260 


2 




MeO 


CI 


FN: 262 


3 




BnO 


MeO 


F: 336 ] 


6 




CH 2 =CH- 


Et 


F: 254 


7 




MeO 


Et 


F: 258 


10 




MeO 


cPr-CH 2 0 


FN: 294 


37 


REx2 


MeO 


F 


FN: 246 


38 


REx2 


MeO 


BnO 


NMRi: 6.95-7.05(lH, m), 5.28(2H, s), 
3.95(3H, s) 


39 


RExlO 


MeO 


CF 2 H-0 


NMRi: 7.93-8.00 (2H, m), 7.01 (lH, d, 
J=8.0 Hz), 1.35-1.42 (1H, m) 




RFx 


Syn 


R 3 


R 4 


R 5 


Dat 


4 




H 


H 


H 


F: 328 ! 


22 




H 


H 




F: 421 


23 




H 


H 


v ^O^CH 2 ) 3 C0 2 Et 


F: 535 


24 




H 


H 


^- N ^(CH 2 ) 3 C0 2 Et 


F: 536 


25 




H 


H 




F: 526 


27 




H 


H 




F: 470 


29 




Me 


Me 


4-N0 2 -Ph 


F: 477 
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3 cast) 



30 




u 
n 


u 
n 




v CH 2 C0 2 Me 


IT* KOH 


A A 

40 




M 

n 


u 
n 


^^O-CH 2 C0 2 Et 


r • OUo ; 


41 


REx25 


H 


H 


^^CMCH^COjjMe 


F: 534 


4Z 


KbXZD 


n 


n 


^^0-(CH 2 ) 6 C0 2 Et 


r • 0 / 1) 


43 


KJtXzi 


w 
n 


u 
n 


\^^0-(CH 2 ) 3 C0 2 Et 


r • 0o4 


44 


REx25 


H 


H 


0-(CH 2 ) 4 C0 2 Me 


F: 534 


45 


REx25 


H 


H 




JO 


F: 632 


46 


REx25 


H 


H 


X^L N -(CH 2 ) 3 C0 2 Et 
H 


F: 533 


47 


Ex5 


H 


H 


H 


^0l-CO 2 -Bn 


F:664 


A O 

48 


Ex5 


Me 


Me 




T?* COO 


49 


Ex5 


Me 


Me 


^^(CH 2 ) 4 C0 2 Et 


F: 560 


50 


RExl2 
& 

Ex5 


H 


H 




NMRi: 6.97 (lH,d, J=8.4 
Hz), 4.12 (2H,q, J=7.2 
Hz), 2.89 (2H,t,J=7.6Hz) 


51 


RExl2 
& 

Ex5 


H 


H 


^^(CH 2 ) 2 C0 2 Et 


NMRi: 6.97 (lH,d,J=8.8 
Hz), 4.12 (2H,q,J=7.2 
Hz), 2.84 (2H,t,J=7.6Hz) 
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REx 


Syn 


R 5 


Dat 






XI NMe 


F* 350 


ct 
y 




yy. 

N 




11 





3-CI-4-OMe-Ph 


NMRi: 6.99 (lH,d,J=2.8Hz), 
3.85 (3H.s), 1.48 (9H,s) 


14 


— 


4-CHO-Ph 


NMRi: 9.80 (lH.s), 3.37-3.40 
(4H,m) t 1.49 (9H.s) 


16 


— 




NMRi: 4.12 (2H,q,J=7.2Hz), 
2.87 (2H,t,J=7.6Hz), 1.48 (9H,s) 


18 


— 




NMRi: 7.97 (lH,s), 3.15-3.19 
(4H,m), 1.49 (9H,s) 


21 


— 




NMRi: 4.12 (2H,q,J=7.2Hz), 
2.31 (2H,t,J=7.2Hz), 1.48 (9H,s) 


52 


RExll 


3-F-4-OMe-Ph 


NMRi:6.72(lH,dd,J=14 1 2.8Hz),3 
.85(3H.s),1.48(9H,s) 


53 


RExll 




NMRi: 7.58 (lH,d,J=2.4Hz), 
3.07-3.09 (4H,m), 1.49 (9H,s) 


54 


RExll 


4-(NEt 2 )-Ph 


F: 334 


55 


RExl4 




NMRi: 7.91 (lH,d,J=2.4Hz), 
3.58-3.61 (4H,m), 1.49 (9H,s) 


56 


RExl4 


2-CI-4-Ac-Ph 


NMRi: 7.07 (lH,d,J=8.8Hz), 
3.08-3.12 (4H.ra). 1.49 (9H,s) 


57 


RExl4 




NMRi: 9.80 (lH,s), 3.54-3.58 
(4H,m), 1.49 (9H,s) 


58 


RExl6 


XX 


NMRi: 6.60 (lH,d,J=8.8Hz), 
4.12 (2H,q,J=7.2Hz), 2.56 
(2H,t,J=7.6Hz) 


59 


RExlO 

& 
RExl4 


VV-OBn 


NMRi: 8.01 (lH,d,J=8.4Hz), 
5.22 (2H,s), 1.49 (9H,s) 



PCT/JP02/05926 



BOC-N^ 

k^N-R 
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Syn i 


R 5 _j_ 


Dat 1 


12 




3-Cl-4-OMe-Ph I 


': 227 I 


15 




vs T 

N \3 


220 1 


17 


— 


C0 2 Me 


?: 222 


1 n 




H ! 


EI'- 201 1 


20 


— 




F: 252 


26 


— 


1 


P- 251 j 


60 


RExl2 


3-F-4-OMe-Ph 


F:211 


61 


RExl2 


crV 


NMR2: 8.26 (lH,d,J=2.4Hz), 
7 Q7 (iH d J=2 4Hz) 2.81-2.84 
(4H,m) 1 


62 


RExl2 


1 yl /MCt«\ Ph 

j 4-(n4t:X2/-i n 


F : 234 J 


63 


RExll 

& 
RExl2 


I N 


NMRi: 7.96 (1H, d, J=2.4 Hz), 1 
7.82 (1H, d, J=2.4 Hz), 3.84 (3H, 
s) 


64 


RExll 

& 
RExl2 


pOQ~ 


El: 213 


65 


RExll 

& 
RExl2 




F: 242 


66 


RExl3 


3-CF 3 -4-Ac-Ph 


F: 273 


67 


RExl3 


3-OH-4-Ac-Ph 


F: 221 1 


68 


RExl3 




F: 209 


69 


RExl3 

& 
RExl!2 


1 N^N 


F: 199 | 
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6 

rii ff r 3 



Ex 


Syn 


R 4 


Dat 


Sal 


1 


— 




NMR2: 7.63-7.73 (2H, m), 4.52 
(1H, m), 2.77-3.33 (4H, m); MP: 
180-181 


0.5 Fum 


23 




Me 

Me 


NMR2: 8.09-7.93 (2H, m), 7.7.6- 
7.64 (2H, m), 1.02 (3H, d, J=6.3 
Hz); MP: 205-210 


HCl 

H 2 0 


24 


Ex4 


-N N-^^-OMe 


NMR2: 7.08 (lH, dd, J = 8.3, 3.0 
Hz), 6.98-6.94 (2H, m), 4.08-4.01 
(1H, m);MP: 147-148 





25 


Exl 




NMR2: 7.93 (1H, t, J=7.8 Hz), 
3.86 (3H, s), 2.09 (1H, m) 
MP: 173-176 (dec.) 




26 


Ex3 


-N N-O-COMe 
Me 


NMR2: 1.10-1.13 (3H, m), 1.31- 
1.37 (3H, m), 2.44 (3H, s); MP: 
134-135 




27 


Ex6 


Me 

-N N-0 _ ( CH 2) 2 C0 2 H 
Me 


NMR2: 0.96-0.99 (3H, m), 3.82- 
3.84 (6H, m), 7.05 7. 11 (2H, m); 
MP: 160162 




Zo 


-DAU 


Me 

-N N-^ V-(CH,).CO,H 

1 \ } * \_Jf v 2'4 2 

Me 


NMR2: 0.95 0.98 (3H, m), 1.93- 
1.96 (2H, m), 3.81-3.84 (6H, m); 
MP: 124-127 


3H 2 0 


29 


Ex4 


Me 

>-\ N=\ 

~ N W N A> CN 

Me 


NMR2: 8.50 (1H, d, J=2.0 Hz), 
3.83 (3H, s), 3.82 (3H, s), 1.33-1.14 
(6H, m); MP: 93-99 




30 


Exl5 


Me 

Me 


NMRi: 7.87-7.66 (3H, m), 3.06- 
3.03 (4H, m), 1.12-1.04 (3H, m); 
MP: 167-172 
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Ex8 




NMR2: 3.81 (3H, s), 5.24 (2H, s), 
8.58-8.60 (2H, m); MP: 171-174 
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1 Ex 1 


Syn 1 


R 5 


Dat 1 


Sal 1 


1 2 1 




4-OMe-Ph 


vIMRi: 7.84 (lH, t, J-7.8 Hz), 3.96 
3H. s). 3.78 (2F, s): MP: 169- 172 




3 






<MR2: 3.85(3H,s), 3.82(3H, s), 3.13- L 
)16(4Hm) 2.79(6H,s); MP:i36-137 


>0x 


1 4 






MMRl: 7.01 (lH,m), 6.98 (lH,d, 
I=8.3Hz), 3.56-3.61 (4H,m); MP: 
141-143 





5 




^^NMe(CH 2 ) 3 C0 2 Et 


F: 547 




i (\ 
I 1 




^^(CH 2 ) 2 C0 2 H 


NMR2: 12.06 (lH,s), 7.53 (lH.d, j 
J=7.4Hz), 2.73 (2H,t,J=7.6Hz); MP: 
169-171 


— 


1 




V 


NMR2: 8.32(1H, s), 7.90(lH, s), 3.88 
(3H, s), 3.83 C3H, s;> Mr lbU ibi 


— 


8 


— 




NMR2- 8.28 8.«3U v^Ji, 0.0/ von, 
s), 3.83 (3H, s); F: 421 j 


l.5H 2 ol 


1 9 




4-NH 2 -Ph 


NMR2' 4.62 (2H, br s), 3.85 (3H, s), 
o qq-q CaW mY MP: 164-165 




1 10 
1 




1 Tl 

Vn* 0 - 


NMR2* 3.82 (3H, s), 5.05 (2H, s), 

o in Q OQ CoW mV MP* 

o. 1" o.Zo \Zn, Hv> IVLr- ioo 




u 




r 


NMRi: 8.10 (lH, d, J=6.3 Hz), 6.98 
(1H, d, J=8.7 Hz), 6.43 (lH, d, J=6.3 
Hz); MP: 98-100 


H 2 0 


12 




1 4-CONH 2 -Ph 


NMR2: 3.85 (3H, s), 7.03 (1H, br s), 
7.68-7.79 (5H. m); MP: 237-240 




13 




^^NHCO-^JMH 


NMR2: 1.44-1.54 (2H, m), 3.85 (3H, 
s), 9.59 (1H, s); MR 217-219 




14 






NMRi: 6.97 (lH,d,J=8.3Hz), 6.69- 
6.71 (lH,m), 3.20-3.30 (4H,m); MP: 
176-178 




15 




_L ^° 


NMR2: 3.69-3.73 (6H, m), 3.85 (3H, 
s), 6.85-6.91 (4H, m); MP: 129-130 
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m7 ck#) 



16 


— 


4-(NHS0 2 Me)-Ph 


NMR2: 2.88 (3H, s), 3.82 (3H, s), 
9.28 (1H, s);MP: 168-170 




17 


— 


^XONHCH 2 C0 2 H 


NMR2: 3.82 (3H, s), 8.55 (lH, t, 
J=5.8 Hz), 12.50 (1H, br s); MP: 114- 
117 


H 2 0 


18 


— . 


^ 1 


NMRi: 8.11 (lH,d,J=1.5Hz), 6.98 
(lH,d,J=8.3Hz), 3.69-3.80 (4H,m); 
MP: 160162 




19 






NMRi: 8.63 (lH, s), 8.26 (1H, d, 
J=6.3 Hz), 6.98 (1H, d, J=8.3 Hz); 
MP: 138-139 




20 


— 


^"0(CH.),OH 


NMR2: 3.65-3.72 (4H, m), 3.82 (3H, 
s), 4.80 (1H, t, J=5.4 Hz); MP: 111- 

1 1 Q 




21 




^^0(CH 2 ) 2 NMe 2 


NMRi: 6.66 (lH, d, J=8.8 Hz), 3.97 
(3H, s), 3.95 (3H, s), 2.91 (6H, s); 
MP: 144-147 


Ox 


22 




r^NH 


NMR2-" 3 82 (3H s) 3.84 (3H, s), 
7.68-7.72 (2H, m); MP: 155-158 


4HC1 
H 2 0 




C/AZ 


4_Ac-Ph 


NMRi: 7.78(1H, dd, J= 8.3, 1.0 Hz), 
3.96(3H. s), 2.53(3H,s); MP: 161163 




33 


Ex4 


4-NMe 2 -Ph 


NMR2: 3.85(3H,s), 3.82(3H,s), 3.05- 
3.08(4H.m), 2.79(6H,s); MP: 159-161 




34 


Ex4 


N 


NMR2: 8.36 (lH, d, J=0.9 Hz), 7.09 
(1H, d, J= 8.0 Hz), 3.86 (3H, s), 3.82 
(3H, s); MP: 122-124 




35 


Ex4 




NMR2: 8.19 (2H, d, J= 5.9 Hz), 3.86 
(3H, s), 3.82 (3H, s), 3.45-3.52 (4H, 
m); MP: 155-156 




36 


Ex4 


2-CI-4-OMe-Ph 


NMR2: 7.15 (lH, d, J = 9.0 Hz), 7.05 
(1H, d, J =3.0 Hz), 6.91 (1H, dd, J = 
9.0, 3.0 Hz); MP: 155-156 




37 


Ex4 


4-CN-Ph 


NMR2: 8.06(lH,d,J=7.8Hz), 3.85 
(3H.s). 3.47-3.54(4H,m); MP: 146-14S 




38 


Ex4 


4-C0 2 Et-Ph 


NMR2: 3.86(3H, s), 3.45-3.5 l(4H, m) 
1.29(3H, t,J=7.3Hz); MP: 112-114 




39 


Ex5 


-CH 2 -(2-OH-3-OMe-Ph) 


NMRi: 7.54 (lH,dd, J=8.3, 2.0 Hz), 
3.78 (2H, s), 2.76-2.66 (4H,m); MP: 
155-158 




40 


Ex5 


^X^N-Ac 


NMRi: 6.97 (lH,d,J=8.3Hz), 3.98 
(3H, s), 2.09 (3H, s); MP: 120-122 




41 


Ex4 
& 

Ex7 


0 


NMR2: 3.86 (3H, s), 3.83 (3H, s), 
2.75 (3H, d, J= 4.4 Hz); F: 530 


2HC1 
2H 2 0 
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42 



Ex4 
& 

Ex7 



CONH-(CH,),NMe. 



1NMR2: 8.67 (lH, t, d= 5.4 Hz), 3.86 
(3H, s), 3.83 (3H, s), 2.82 (3H, s), 
2.80 (3H, s); F: 518 



2HC1 
2H 2 0 



43 



Ex3 



4-NHAc-Ph 



INMR2: 1.99 (3H, s), 3.85 (3H, s), 
9.71 (lH. a); MP: 201-203 



44 



45 



46 



Ex3 4-(NHCO-Ph)-Ph 



|NMR2: 3.82 (3H, s), 6.98 (2H, d, 
J=9.3 Hz), 10.07 (1H, s); MP: 169- 
171 



Ex4 



XX 



Ex6 



NHCO-(CH 2 ) 2 NEt2 



4-C0 2 H-Ph 



INMR2: 1.19 (6H, t, J=7.4 Hz), 2.72- 
2.75 (2H, m), 10.02 (lH, s); MP: 131- |Ox 

134 

NMR2: 3.86 (3H, s), 6.99 (2H, d, 
J=9.3 Hz), 12.32 (1H, br s)\ MP: 209- 
211 



47 Ex4 



4-OH-Ph 



INMR2: 3.84 (3H, s), 6.82 (2H, d, 
|J=8.8Hz), 8.88 (1H. s); MP: 177-179 



48 



49 



Ex4 



Ex4 



INMR2: 3.86 (3H, s), 7.04 (2H, d, 
4-N02-Ph J=9.2 Hz), 8.06-8.10 (3H, m); MP: 

142-144 

NMRi: 7.05 (lH, d, J=9.8 Hz), 6.98 
(1H, d, J=8.3 Hz), 6.89 (lH, d, J=9.3 
OMe Hz). 4.04 (3H. s); MP: 171-172 



J* 



50 



v ^OMe NMRi: 7.58 (lH, dd, J=8.3, 2.0 Hz), 

Ex4 I T J 6.98 (1H, d, J=8.3 Hz), 3.85 (3H, s), 

N 3 40-3.28 (4H. m); MP: 158-159 



51 



Ex4 



3-CI-4-OMe-Ph 



I NMRi: 6.98 (lH,d,J=8.8Hz), 3.86 
(3H,s), 3.13-3.24 (4H,m); MP: 158- 
159 



52 



Ex4 



53 



Ex4 




NMRi: 7.57 (lH, dd, J=8.3, 2.4 Hz), 
6.94 (1H, d, J=9.7 Hz), 3.86-3.74 
(4H, m); MP: 161 



4-Ac-3-CF 3 -Ph 



NMR2: 2.52 (3H, s), 3.82 (3H, s), 
7.83 (1H. d. J=8.7 Hz); MP: 142-143 



54 



Ex4 



55 



Ex4 



3-F-4-OMe-Ph 



N 



I NMRi: 6.97 (lH,d,J=8.3Hz), 3.85 
(3H,s), 3.13-3.24 (4H,m); MP"- 155- 

156 . 

NMRi: 8.74 (lH, dd, J=4.4, 1.5 Hz), 
3.97 (3H, s), 3.95 (3H, s), 3.50-3.38 

l(4H.m);MP: 144-145 



56 



Ex4 



57 



Ex4 



NMR2: 3.85 (3H, s), 4.03-4.21 <4H, 
m), 6.46-6.49 (2H, m); MP: 187-188 



4-S0 2 NH 2 -Ph 



INMR2: 3.85 (3H, s), 7.05-7.10 (5H, 
m), 7.65 (2H, d, J=9.3 Hz); MP: 213- 
214 



58 



Ex3 



4-Ac-3-OH-Ph 



INMR2: 2.49 (3H, s), 3.86 (3H, s), 
112.76 (lH,s);MP: 135-137 
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59 


Ex4 




NMRi: 8.43 (lH, d, J=1.9 Hz), 3.90 
(3H, s), 3.87-3.82 (4H, m); MP: 162- 
163 




60 


Ex6 


^"OCH 2 C0 2 H 


NMK2- 3.84 Wri, s/, 4.58 \isx, S), 
12.90 (1H, br s); MP: 143- 145 


H 2 0 


61 


Ex4 




NMRi: 9.04 (lH, d, J=2.9 Hz), 6.98 
(1H, d, J=8.3 Hz), 6.61 (lH, d, J=9.2 
Hz); MP: 183-184 




62 


Ex3 


^"NHCO(CH 2 ) 2 C0 2 Me 


NMR2: 2.56-2.59 (4H, m), 3.59 (3H, 
s), 9.78 (1H, s);MP: 140-142 




63 


Ex4 




NMRi: 6.52 (1H, d, J=8.3 Hz), 3.99 
(3H, s), 3.95 (3H, s), 3.75-3.68 (4H, 
m);MP: 107-109 




64 


Ex4 


CI^N 


NMRi: 8.15 (lH,d,J=2.4Hz), 6.97 
(lH,d,J=8.3Hz), 3.55-3.64 (4H,m); 
MP: 140-142 




65 


Ex4 




NMRi: 7.09-7.13 (lH,m), 6.98 (lH,d, 
J=8.3Hz), 3.79-3.83 (4H,m); MP: 
172-173 




66 


ExlO 




NMR2: 1.71-1.76 (4H, m), 3.82 (3H, 
s), 4.26 (2H, t, J=4.9 Hz); MF 161- 
165 


1.5 Ox 


67 


Ex 14 


2-CI-4-Ac-Ph 


NMRI'- 7.04 (lH,d,J=8.3Hz), 6.97 
(lH,d,J=8.3Hz), 2.56 (3H,s); MP: 
164165 




68 


Ex4 


^^C0 2 Me 


NMRi: 8.81 (lH, d, J=2.5 Hz), 3.98 
(3H, s), 3.95 (3H, s), 3.88 (3H, s); 
MP: 157-159 




69 


Ex4 


^CONHCH 2 C0 2 Et 


XTTV/TT30* 1 OA I OTT 4- T — C Ck TJr^ Q QO 

NMK2- 1.20 \dri t t, J-b.y Jriz;, o\oZ 
(3H, s), 8.63-8.66 (lH, m); MP: 83-85 




70 


Ex6 


^0(CH 2 ) 4 C0 2 H 


ISJMKZ' 1.09 1./ 0 \4xi, m;, o.oo von, 
s), 12.02 (1H, s); MP: 79-81 


H 2 0 


71 


Exl4 




NMRi: 7.98 (lH.s), 6.98 (lH,d, 
J=8.3Hz), 3.28-3.41 (4H,m); MP: 
151-153 




72 


Exl2 


^XONH 2 


NMR2: 7.78 (lH, br), 7.16 (lH, br), 
6.88 (1H, d, J=8.8 Hz), 3.87 (3H, s); 
MP: 243-244 




73 


Ex3 


4-CH 2 OH-Ph 


NMR2: 3.82 (3H, s), 4.39 (2H, d, 
J=5.9 Hz), 4.96 (1H, t, J=5.9 Hz); 
MP: 150-152 
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74 



Ex4 



Cl NMRi: 8.41 (1H, s), 6.98 (1H, d, 

J=8.3 Hz), 3.98 (3H, s); MP: 119-120 



75 



ExlO 



4-Ac-3-OMe-Ph 



INMR2: 2.44 (3H, s), 3.88 (3H, s), 
16.53 (1H, s); MP: 117-118 



0.5 H 2 0 



76 



Ex4 



H H 



NMR2: 4.09 (2H, S), 10.23 (lH, s), 
16.22 (1H, br); MP: 217-219 



0.5 H 2 0 



77 



78 



Ex4 



XX 



NMRi: 6.55 (lH, d, J=8.3 Hz), 4.00 
(3H, s), 3.95 (3H, s), 3.75-3.66 (4H, 
m); MP: 144-145 



Ex4 



H 



jNMRi: 7.32 (lH, d, J=8.8 Hz), 3.96 
(3H, s), 3.94 (3H, s), 3.31-3.18 (4H, 
m);MP: 193-194 



79 Ex6 



NHCO(CH 2 ) 2 C02H 



NMR2: 3.85 (3H, s), 9.75 (lH, s), 
12.09 (1H, br);MP: 167-170 



80 Ex6 



0(CH 2 ) 6 C0 2 H 



NMR2'- 1.28-1.43 (4H, m), 3.85 (3H, 
s), 11.97 (1H, br s); MP: 102-109 



81 Ex4 



^N^CHCH^NMe, 



NMR2: 4.53 (lH, t, J=4.9 Hz), 3.88 
(3H, s), 3.83 (3H, s), 3.31-3.18 (4H. 
lm). 2.81 (6H, s); MP: 180181 



Ox 



>0 



82 Ex4 



NMR2: 3.79 (3H, s), 3.85 (3H, s), 
2-OMe-Ph 6.87-7.02 (4H. m); MP: 162-163 



83 Ex6 



84 Ex6 



85 Ex6 



86 ExlO 



0(CH 2 ) 3 C0 2 H 



NMR2: 1.91 (2H, quintet, J=6.8 Hz) 
3.85 (3H, s), 12.12 (lH, br s); MF 
109-112 



(CH 2 ) 3 C0 2 H 



INMR2--6.13 (1H, d, J=7.3 Hz), 3.87 
(3H, s), 3.83 (3H, s), 2.21 (lH, t, 
J=7.6 Hz); MP: 182-185 . 



0(CH 2 ) 3 C0 2 H 



NMRi: 7.93 (lH, d, J=2.9 Hz), 3.97 
(3H, s), 3.94 (3H, s), 2.57 (1H, t, 
J=7.1 Hz); MP: 122-124 



OtCH^jNEtj 



NMR2: 1.22 (6H, t, J=7.3 Hz), 3.45- 
3.48 (2H, m), 3.82 (3H, s); MP: 97-99 



2 Ox 
H 2 0 



87 Ex6 



88 Ex6 



89 Exl2 



(CH 2 ) 2 C0 2 H 



NMRi: 6.97 (lH,d,J=8.8Hz), 6.63 
(lH,d,J=8.8Hz), 2.61 (2H,t,J=7.3Hz) 
MP'- 190-191 




(CH 2 ) 4 C0 2 H 



NMR2: 1.66-1.80 (4H, m), 3.82 (3H, 
s), 12.01 (1H, s); MP: 176-178 



4-(CONHMe)-Ph 



NMR2- 2.75(3H,d,J=3.5Hz), 3.85(3H, 
s), 8.13-8.18 (1H, m);MP: 140-141 
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^7 mt) 



90 


Ex6 


^0(CH 2 ) 3 C0 2 H t 


MMRi: 7.14(lH, d, J=8.8 Hz), 4.00 I 
,3H, s), 3.95 v3H, s), 2.65 UJd, t, 
J=7.lHz);MP: 189-191 




91 


Exl5 




NMR2: 1.45-1.52 (2H, m), 3.85 (3H, 
s), 6.83-6.88 (4H, m); MP: 135-137 


0.5 H 2 0 


92 


Ex4 


4-NEt 2 -Ph 


NMR2: 1.30 (6H, t, J=7.0 Hz), 3.23 
(4H, q, J=7.0 Hz), 3.82 (3H, s); MP: 

o4 O i 




93 


Exl2 


4-(CONMe 2 )-Ph 


NMR2: 2.95 (6H, s), 3.82 (3H, s), 
7.32 (2H, d, J=8.3 Hz); MP: 81-83 


H 2 0 


94 


Ex 10 




NMR2: 2.71 (3H, s), 3.82 (3H, s), 
4.04 (2H, t, J=5.3 Hz); MP: 183 (dec) 


2 Ox 
H 2 0 


95 


ExlO 




NMR2: 1.33-1.42 (2H, m), 3.82 (3H, 
s), 4.52 (1H, d, J=3.9 Hz); MP: 143- 
144 




96 


Ex4 




NMR2: 6.80 (1H, d, J=8.8 Hz), 3.85 
(3H, s), 3.82 (3H, s), 2.78 (6H, s); 
MP: 114-115 


Ox 
H 2 0 


97 


Ex21 


^^OCH 2 C0 2 Et 


NMR2: 6.97 (lH, d, J=8.6 Hz), 4.71 
(2H, s), 1.31 (3H, t, J=7.3 Hz); MP: 
140142 




98 


Ex6 


^ v ^O(CH 2 ) 3 C0 2 H 


NMRi: 6.97 (1H, d, J=8.3 Hz), 3.96 
(3H, s), 3.94 (3H, s), 2.63 (2H, t, 
J=7.4 Hz); MP: 153-154 




99 


Ex21 




NMR2: 7.35 (1H, dd, J=9.0, 3.4 Hz), 
4.19 (2H, t, J=5.4 Hz), 2.78-2.76 (4H, 
m); MP: 163-165 


Ox 

0.5 H 2 0 


100 


ExlO 


N 


NMR2: 3.82 (3H, s), 5.09 (2H, s), 
6.94 (4H, s); MP: 137-139 




101 


ExlO 


Yl H 

O T^l 

^OH 


NMR2: 1.12-1.23 (2H, m), 3.82 (3H, 
s), 6.90-6.97 (4H, m); MP: 202-205 


Ox 

0.5 H 2 0 


102 


ExlO 




NMR2: 2.15 (lH, br), 3.82 (3H, s), 

, n e\ ( oTT i. T C O TJ„\ * T?' COO 

4.23 (2ri, t, J=5.3 riz;, . r- odd 


2 Ox 


103 


ExlO 


^^0(CH 2 ) 2 OMe 


NMR2: 3.30 (3H, s), 3.82 (3H, s), 
4.00-4.02 (2H, m), ; MP: 104-108 




104 


ExlO 




NMR2: 3.82 (3H, s), 5.12 (2H, s), 
6.93 (4H, s);MP: 140-142 
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105 


Ex21 




NMR2: 7.37 (1H, dd, J=8.8, 2.4 Hz), 
i 9R (2H t J=5 4 Hz), 3.85 (3H, s), 
3.82 (3H,s); MP: 167-173 


Ox 

0.5 H2O 


106 


Ex6 




NMR2: 8.76 (1H, d, J=8.8 Hz), 3.86 

/OUT „\ O QO ( QTJ 9 Q1 (3H s)> 

(3H, s/, o.oo voxi, s;, £.yi van, »/» 
MP- 135-140 


HCl 
H 2 0 


107 


ExlO 




NMR2: 5.06 (2H, s), 6.94 (4H, sj, 
8.28 (1H, br s); MP: 147-148 




108 


ExlO 




NMR2: 3.82 (3H, s), 4.13-4.16 (2H, 
m), 6.88-6.95 (4H, m)l MP: 109-111 


1.5 Ox 


109 


ExlO 




NMR2: 3.28 (6H, s), 3.82 (3H, s), 
4.16 (2H, t, J=5.4Hz); F= 579 




no 


ExlO 




NMR2: 3.82 (3H, s), 4.00-4.05 (2H, 
m), 6.86 (2H, d, J=8.8 Hz); MP: 106- 
109 


2 Ox 
2H 2 0 


111 


Ex6 


^^NMe(CH 2 ) 3 C0 2 H 


NMR2: 2.79 (3H, br s), 3.85 (3H, s), 
12.06 (1H, s); MP: 138-139 


H 2 0 



3?8 




Ex 
112 


Syn 
Ex4 


R 1 

MeO 


R 2 

cPr-CH 2 0 


Dat 

NMRi: 7.76 (1H, dd, J= 8.3, 1.0Hz), 2.53 
(3H s). 0.32 0 38 (2H. m); MP: 142-144 


Sal 


113 


Ex4 


MeO 


CI 


NMRi: 8.08 (1H, d, J= 2.5 Hz), 7.03 UH, 
A J-8.8Hz). 2.53 (3H. s); MP: 168" 170 




114 


Ex4 


MeO 


CHF2O 


NMRi: 7.07 (1H, d, J= 8.8 Hz), 6.62 UH, 
t. J-74.8Hz), 2M s); MP: 160-162 




115 


Ex4 


MeO 


F 


F: 529 
MP: 168-170 
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^1 1 









0 

II 1 2 

5 


R' 


No 


R 


No 


R 


No 


rv 


13 


4-Pip 


14 


4-0(CH 2 ) 3 -Pipr 


15 


4-(CH2)3C02H 


16 


4-Pyrr 


17 


4-SO(CH 2 ) 2 -Mor 


18 


A 11 111 J _ 

4-CH2NMe2 


19 


4-0(CH 2 ) 3 -Pip 


20 


4-SO(CH 2 ) 2 -Pipr 


21 


4-NMeCH2C02n 


22 


4-0(CH 2 ) 3 -Pyrr 


23 


4-S0 2 (CH 2 ) 2 -Mor 


24 


4-0(CH2)3(4-Me-Pipr) 


25 


4-SO(CH 2 ) 2 -Pip 


26 


4-S0 2 (CH 2 ) 2 -Pipr 


27 


A ^"V / /"> 1 1 \ kill l A 

4-SO(CH2)2NMe2 


28 


4-SO(CH 2 ) 2 -Pyrr 


29 


4-NH(CH 2 ) 2 -Mor 


30 


4-SO(CH2)2(4-Me-Pipr) 


31 


4-S0 2 (CH 2 ) 2 -Pip 


32 


4-NH(CH 2 ) 2 -Pipr 


33 


4-S02(CH2)2NMe2 


34 


4-S0 2 (CH 2 ) 2 -Pyrr 


35 


4-NMe(CH 2 ) 2 -Mor 


"56 


4-S02(CH 2 )2(4-Me-Piprt 


37 


4-NH(CH 2 ) 2 -Pip 


38 


4-NMe(CH 2 ) 2 -Pipr 


39 


4-NH(CH 2 ) 2 NMe 2 


40 


4-NH(CH 2 ) 2 -Pyrr 


41 


4-CO-Mor 


42 


4-NH(CH 2 ) 2 (4-Me-Pipr) 


43 


4-NMe(CH 2 ) 2 -Pip 


44 


4-CO-Pipr 


45 


4-NMe(CH 2 ) 2 NMe 2 


46 


4-NMe(CH 2 ) 2 -Pyrr 


47 


3-CH=CHC0 2 H 


48 


4-NMe(CH 2 ) 2 (4-Me-Pipr) 


49 


4-NHCH 2 C0 2 H 


50 


2-F^l-OMe 


51 


4-CO(4-Me-Pipr) 


52 


4-(4-Me-Pipr) 


53 




54 


4-CONH(CH 2 ) 2 NMe 2 


55 


3-C0 2 H 


56 


3-Ac-4-OMe 


57 


3-NMe 2 


58 


3-Me-4-OMe 


59 


3,4-diCI 


60 


3-NHCO(CH 2 ) 2 NEt2 


61 


3-AC-4-OH 


62 


2,4-diF 


63 


3-NHCO-Pip4 


64 


2,4-diCI 


65 


2,3-diOMe 


66 


3.4-(OCH 2 0) 1 


67 


2,3-diF 


68 


2,3-diCI 


69 


3,4-diF 


70 


3,5-diF 


71 


3,5-diCI 


72 


2,4-diOMe 


73 


I 3.4-diOMe 


74 


1 3,5-diOMe 


75 


3.4.5-triOMe 
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1 3 




R 2 = 


cPr-CH 2 -0- 










No 


R' 


No 


R' 


No 


R' 


80 


4-OCF 3 


81 


4-OCHF2 


82 


4-Ac 


83 


4-CH2CO2H 


84 


4-Mor 


85 


4-(CH 2 )3C0 2 H 


86 


4-OCH2CO2H 


87 


4-Pipr 


88 


4-0(CH 2 ) 3 C0 2 H 


89 


4-Pip 


90 


4-NHCH 2 C0 2 H 


91 


4-CH 2 NMe 2 


92 


4-Pyrr 


93 


4-(4-Me-Pipr)_ 


94 


4-NMeCH 2 C0 2 H 


95 


4-CO2H 


96 


3-CI 


97 


4-CO(4-Me-Pipr) 


98 


3-OMe 


99 


3-F 


100 


4-CONH(CH 2 )2NMe 2 


R 2 = 


CI 


No 


R' 


No 


R' 


No 


R' 


101 


4-OMe 


102 


4-CI 


103 


4-F 


104 


3-OCF3 


105 


3-Ac 


106 


3-0(CH 2 ) 2 NMe 2 
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$*VC^-Cfc<fcvwrp&). S-MT/i^K S-(«*£;h/0*T'tjJ:^IMfc* 
S-(g^$ix-C^-Ct i «tV^rn^), S-i&RTA'* 1/ V-(©&£HTV>T 

nh(r°), n(r°) 2 , N(R 0 )-(g&£*i-cv^t> j:v\BHfc**ai), N(R°)-(em$ti-c 
«), N(R 0 Hg^r/^=3r^^-(gm^i^-cv^-ct iv^fof), N(R°)C0-I6ar 

/l^/K N(R°)CO-(^$tLTVNTtctV^7K*^), N(R°)CO-(M&£frT^ 
r h X v d N(R°)CO-(Sjft T/U=Sr 1/ v-(©& $ ftT v X t> <fc v 
gt) % N(R°)CO-»T^^^^-(gm$n-CVNTt iV^rnf), N(R 0 )CO-O-{£ 
fcT/l^/K N(R 0 )CO-O-«T^df u^-<g&$ *lT fc J: V *£Hfc*af g|)X 
tt N(R°)CO-0-MT^^r vy-(g&£ftTV^T *> «fc V^fo*), 
R 5 \ R 54 £.0< R 55 : H, f&if&T/l^/K C0 2 R\ 

CON(R°)(R 56 ), R sl , XfiR 56 , 

R 56 : j|E$&£tlTV^T t> £ V^-fbTK^fffu tt&^tl-C^-CfciV^XP^, 
n : 0X(±1, 

<au (i) r 5 :o\ co-c^-rss, mh©^, ntio^-r, (2) r 3 rt^r 4 

2 . R 1 ^ s 0-C,. 6 R 2 ^nc^ 0-C.6 T^^yuXtt 0-C,. 6 7 A** W- 

mcitsm. R 3 &t/R 4 ^, h, c w r^^xtt^yejfe5tt*«>«sffliiE« 

3. R 5 ^g^^t l -CV^-C'bctV^^l:7K^X^4g^$n-CV^T'bJ:^-•TP^lXfc 
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4. l-[6-(3,4-^ F^->7x^;V)t'y^y-2-*/^=W-^ h*V7*=i*) 

[6-(3,4-^ h^^x^)f yW-l-XfrX-W* 1 ?*^ 4'-{4-[6-(3,4-v^ 

y.l^^ya/yTx!) K, 4-(4-{4-[6-(3,4-vM h *i/7 =c=i*)tf !> S^-l-** 
t;^]t^7i;y-l-f/l'}7x^) ; f^ , J ^ l-[2-(4-{4-[6-(3,4-^ 

^ W y j;i/.2-*^n/u]^5 s?y-W /H^xy df^^]^ y s^- 

4-*->K 4-{2-[(6-{4-[6-(3,4-v^ h^^x^^ 

V-l-f /W-3-K°y v?yU)^-^^]^^/W*^*y y ^ trans-5-(4-{4-[6-(3,4-v^ 

7^^;v)t°y^^-2-^/^^W>^^^^7^^-l-^M7^^/^^^ 

V&Rtf l-[6-(3,4-v^ h#^7=:=^)trjJ^y-2-*^=^]-4-{4-[(l-^^K- 

4-ey R->]7x^Wfc^r^A^W»^«^^ l ^ ffl 

x 0 (na) tf^^ti5tr«j^*/i'd?i / Sa»*^ 

(Ha) 




Ria.^yy, <S»7/l"*/K (Mft»7/U*/K <M/M3^^-C«*$*ufcte»T 
,l,*A* NH 2 , NFHS&TA^K NflSftTA'^, NHCO-iSfciT^/K O- 
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